Studies from the pre thrombolytic era have shown that intraventricular and atrioventricular conduction defects were associated with a greater inhospital morbidity and mortality in patients with acute myocardial infarction [1] [2] [3] [4] [5] . The impact of thrombolytic therapy on acute myocardial infarction mortality has been widely confirmed by scientific evidence. Yet, the majority of controlled clinical studies on thrombolysis do not refer to the incidence of and mortality from atrial and interventricular conduction disturbances; few studies explicitly compare these variables between pre-and postthrombolytic therapy eras 6, 7 . A few literature reports have suggested that reperfusion of an artery related to the infarction can lower the incidence of conduction disturbances, because thrombolysis decreases the size of the infarction 8 ; others have suggested that the appearance of complete atrioventricular block may be signaling successful reperfusion 9 . However, the prognosis associated with intraventricular and atrioventricular conduction disturbances has been viewed with reserve during this era of thrombolytic therapy 7, [10] [11] [12] . In Brazil, information on this theme is scanty 13 . Aiming at the improvement of knowledge about this issue, the present study has the objective of describing intraventricular and atrioventricular conduction disturbances in acute myocardial infarction in a public coronary unit in Rio de Janeiro in the thrombolytic era, as well as the associated inhospital mortality.
Studies from the pre thrombolytic era have shown that intraventricular and atrioventricular conduction defects were associated with a greater inhospital morbidity and mortality in patients with acute myocardial infarction [1] [2] [3] [4] [5] . The impact of thrombolytic therapy on acute myocardial infarction mortality has been widely confirmed by scientific evidence. Yet, the majority of controlled clinical studies on thrombolysis do not refer to the incidence of and mortality from atrial and interventricular conduction disturbances; few studies explicitly compare these variables between pre-and postthrombolytic therapy eras 6, 7 . A few literature reports have suggested that reperfusion of an artery related to the infarction can lower the incidence of conduction disturbances, because thrombolysis decreases the size of the infarction 8 ; others have suggested that the appearance of complete atrioventricular block may be signaling successful reperfusion 9 . However, the prognosis associated with intraventricular and atrioventricular conduction disturbances has been viewed with reserve during this era of thrombolytic therapy 7, [10] [11] [12] . In Brazil, information on this theme is scanty 13 . Aiming at the improvement of knowledge about this issue, the present study has the objective of describing intraventricular and atrioventricular conduction disturbances in acute myocardial infarction in a public coronary unit in Rio de Janeiro in the thrombolytic era, as well as the associated inhospital mortality.
Methods
The hospital phase of a cohort of 929 consecutive patients with acute myocardial infarction admitted between 1987 and 1992 to the coronary unit of the Public Servants Hospital of the State of Rio de Janeiro was studied.
Acute myocardial infarction was diagnosed on the basis of the triad of clinical history, new electrocardiographic alterations, and cardiac serum enzyme levels. Diagnostic criteria have been reported elsewhere 14, 15 . The following conduction disturbances were analy-zed: any degree of right branch block; any degree of left branch block; left anterior hemiblock, posterior hemiblock; Mobitz 1 st and 2 nd degree atrioventricular block, and 3 rd or complete atrioventricular block. For right and left branch block and complete atrioventricular block, the diagnostic criterion was electrocardiographic as proposed by the New York Heart Association (NYHA) 14 and for the subdivisions of the left branch, criteria used were those of Rosenbaum et al. 16, 17 . The same diagnostic criteria were followed throughout the period of study.
For statistical analysis, χ 2 , Fisher's exact test, odds ratio calculations, and 95% confidence intervals (CI) were used. Logistic regression was used for multivariate analysis. P values higher than 0.05 were considered nonsignificant.
Results
Of 929 cases, 644 (69.3%) were men and 285 (30.7%) were women; the average age was 59.9±15.2 years. Infarcts were anterior in 47.7%, inferior in 47.9%, and non Q wave in 6.4% of the patients. Intravenous thrombolysis was performed in 179 (19.3%) cases. Streptokinase was used in 63.6% of the cases; rt-PA in 36.4%. The thrombolysis protocol used was that of The Consensus of the Brazilian Society of Cardiology 18 , noting that at the period studied, rt-PA accelerated infusion was not yet being used.
The percentage of thrombolysis increased during the period studied: in 1987, the year of the establishment of the thrombolysis program, it was lowest at 3.6%; in 1988 it increased to 10.7%, and from 1989 on it was always above 25%, oscillating between 25.5 and 34.6% of the patients with acute myocardial infarct admitted to the coronary unit. The maximum percentage was reached in 1990. It is worth pointing out that from 1989 on, loss of the opportunity to perform thrombolysis in cases where this was indicated was an exceptional occurrence, being actually used as a sentinel for the evaluation of the assistance rendered by the unit. Thus from 1989 onwards, the fluctuation observed in the percentage of thrombolysis therapy used was basically attributed to a variation in the profile of the cases admitted. The most frequent cause of the nonperformance of thrombolysis was the high time (above 12h) of infarct evolution that was related mainly to the attended patient' s profile.
Cases not receiving thrombolytic agents underwent conventional treatment, including aspirin, beta-blockers, nitrate, and heparin, counterindications being respected. Patients who underwent thrombolysis received coadjutant therapy, intravenously in the case of heparin, and subcutaneously in the case of streptokinase. The use of angiotensin-converting enzyme inhibitors had not become routine at the time of this study.
Inhospital mortality of the cohort studied was 12.6% (117 cases). Table I shows the incidence of and degree of inhospital mortality associated with various types of intraventricular and atrioventricular block. Association of bundle branch block also is specified; in other cases, bundle branch block was an isolated event. During the evolution of some cases, the same patient experienced 2 nd degree atrioventricular block with complete atrioventricular block or bundle branch block and complete atrioventricular block (Table I) .
When considering any right bundle branch block, whether isolated or associated with hemiblock, the incidence ratio was of 5.1%. The category "any bundle branch block" refers to any type of bundle branch block (right or left) associated or not with hemiblock. Twenty additional cases of anterior left isolated hemiblock (2.2% incidence) with three (15%) fatalities were observed.
Information on the beginning of the block was obtained in 832 (89.6% of the cases); 76.3% were acute, 14.8% preexisting, and in 8.9% the date of onset was indeterminate. All cases of complete atrioventricular block were acute (Table II) . Table III presents the incidence of different types of block according to the localization of the infarct. Association of intraventricular block with the anterior localization and of the atrioventricular block with the inferior localization, respectively, was observed. The incidence of left bundle branch block tended to be greater in acute inferior myocardial infarction, although this correlation was not significant, possibly because 21.1% of the left bundle branch blocks were preexisting. Table III does not include cases of acute myocardial infarction of the type without Q, described below, with their The change of the occurrence of block in the population studied was analyzed next, using the multivariate logistic model. Table IV shows the odds ratio adjusted by the occurrence of any branch block (left or right branch block, associated or not to hemiblock), in a logistic model with a P=0.0001 (-2LOG L) adjustment and a concordance of 65.4%. In view of the reduced number of each isolated type, grouped analysis of branch block was chosen. The following were among the variables studied that had independent, significant association with a greater occurrence of branch block: patient over 70 years of age; anterior localization of the acute myocardial infarction and heart failure (defined by classes Killip II, III or IV) in acute phase. Reference categories were, respectively: age equal to or less than 70 years, other localization of the acute myocardial infarction, and absence of heart failure (Killip I). Compared with males, the females had a lower significant chance of the occurrence of bundle branch block. Table V provides an analysis of the chance of the development of complete atrioventricular block, estimated by the logistic model with adjustment at P=0.0001 (-2LOG L) and 64.8%, for some variables. Significant positive associations with the development of atrioventricular block were inferior localization of the infarction and the presence of cardiogenic shock (major odds ratio). In this model, the association of ventricular dysfunction with complete atrioventricular block was expressed by the presence of Killip IV (cardiogenic shock); Killip II or III did not have a significant association with the occurrence of complete atrioventricular block. Table VI shows nonadjusted odds ratios of various types of block relative to the absence of any one of them, taking the reference category into account. The mortality rate of cases without any of the referred blocks was 9.4% (75 deaths in 979 cases of acute myocardial infarction, without any type of block).
Mortality due to complete atrioventricular block associated with anterior localization of the acute myocardial infarction was significantly higher than that associated with the inferior wall, although both were high: 90% vs. 31%, P<0.005. Table VII provides an analysis of the adjusted chance of inhospital death associated with different types of block, estimated by the logistic model, including as variables, sex, age, localization of the acute myocardial infarction, heart failure, cardiogenic shock, atrial fibrillation, ventricular tachycardia, ventricular fibrillation, right ventricular infarction, pericarditis, recurrent ischemia (clinical or electrocardiographic criteria), and use of a thrombolytic agent. Left anterior hemiblock, not specified in that table, was associated with nonsignificant odds ratio of 0.98 (95% CI=0.21, at 4.64). Table VII provides a summary of the results of three logistic models, differing merely by the grouping or not of the various types of block. The model that included each block in a discriminate manner had a concordance of 87.2%. The model that considered branch blockade as a group (any branch block) had a concordance of 87.1%. The model that included any form of block had a concordance of 83.1% and approached cases with branch or atrioventricular block. The grouped analysis of block of the last two models was performed to potentiate statistical significance, because the frequency of some types of block was low. The odds ratio adjusted for each type of block presented in the Table VII is estimated in relation to the reference category in each case, the absence of the block under consideration, other variables included in the model being kept under control, namely: sex, age, localization of the acute myocardial infarction, left ventricular insufficiency, shock, atrial fibrillation, ventricular tachycardia, ventricular fibrillation, right ventricular infarction, pericarditis, recurrent ischemia, and use of a thrombolytic agent.
Discussion
A historical series 13, 19 of 250 patients with acute myocardial infarction admitted consecutively during the era before thrombolytic therapy, to the coronary unit of a hospital in Rio de Janeiro showed a higher incidence of left (9.2%) and right (6.4%) bundle branch block, right branch block + anterior left branch hemiblock (3.2%), and complete atrioventricular block (5.2%) than that reported in the present study; the difference was statistically significant for intraventricular block. Studies 5, 6 from the prethrombolytic era, report atrioventricular 2 nd and 3 rd degree block in 19% of acute inferior myocardial infarctions. Although in these cases, block in general is reversed by medical therapy, it has been associated with greater mortality, apparently related to a more extensive infarction and to greater left and right ventricular dysfunction [4] [5] [6] . It is still not clear how thrombolytic therapy affects the incidence and prognostic implications of atrioventricular block, which complicates acute inferior myocardial infarction 5, 20 . Some researchers have suggested that cardiac block following thrombolysis could be an indicator of successful reperfusion; Verstraete et al 9 found a nonsignificant tendency to higher ratios of 2 nd and 3 rd degree atrioventricular block associated with rt-PA (8%) versus streptokinase (2%). They argued that these could be related to the more rapid rate of reperfusion in the first situation. On the other hand, because thrombolysis is is able to reduce the size of the infarction, it might be expected that such therapy decreases the incidence of block and the high associated mortality 8 . The GUSTO study (41,021 patients) reported a lower rate of incidence of atrioventricular block of the 2 nd and 3 rd degrees in the t-PA group relative to streptokinase (7.3% vs 9.1%, P<0.001). The published study discussed the hypothesis that rapid restoration of myocardial blood flow can improve morbidity: the greater efficiency for reaching patency of the artery related to the infarction of the accelerated t-PA scheme is well documented 21 . On the other hand, the GISSI-2 study of 12,4900 patients did not find a significant difference between complete atrioventricular block in the t-PA group (5.1%) versus the streptokinase group (5.5%) 22 . The GISSI-1 study 23 reported similar incidences of complete atrioventricular block in the streptokinase group (5%) and nonthrombolytic-treated controls (5.7%), respectively; this study was one of the few to have explicit incidences in control and treated groups.
Clemmensen et al. 24 found 13% of complete atrioventricular block in 373 acute inferior myocardial infarction patients who underwent reperfusion therapy in the TAMI study, an incidence similar to that related for a study 25 using thrombolytic therapy. These patients with complete atrioventricular block had higher ratios of morbidity and mortality relative to those without block. The development of complete atrioventricular block was an important independent predictor of inhospital death; although the acute patency ratios of the artery related to the infarct were similar in cases with or without complete atrioventricular block: the reoclusion ratio of this artery was greater in block cases (29% vs 16%, P=0.03).
In a multicenter study 7 , comparing two cohorts of cases of acute myocardial infarction of the prethrombolytic (n=7,788) and thrombolytic (n=300) eras, Harpaz et al. described a significantly lower incidence of complete atrioventricular block in the latter (3.7% vs. 5.3%). Nevertheless, multivariate analysis showed that the incidence of complete atrioventricular block was not reduced by the use of a thrombolytic agent and that also thrombolysis was an independent factor for a greater risk of the development of complete atrioventricular block (odds ratio=2.06). Other factors associated, in an independent manner, with the risk of complete atrioventricular block were advanced age, On comparison with the study of Harpaz et al. 7 our results showed a higher incidence of complete atrioventricular block (4.5%) with thrombolytic therapy, and agreed regarding a significant association with inferior localization of the infarction and ventricular dysfunction; in regard to the use of thrombolytic drugs, Harpaz et al. only showed a nonsignificant tendency toward a positive association with complete atrioventricular block. Both studies showed that mortality associated with the development of complete atrioventricular block remained high with thrombolytic therapy.
A hypothesis presented by Harpaz et al. was that patients with a greater extension of lack of ST level would have a greater probability of receiving thrombolytics as well as having a larger infarction and a greater probability of developing complete atrioventricular block 7 .
Reports of branch block with thrombolytic therapy are even scantier and are generally limited to the characteristics of the electrocardiogram required during hospitalization. Melgarejo-Moreno et al. in a multicenter study of 1238 consecutive cases of acute myocardial infarction 11 described a 10.9% frequency of right branch, isolated or associated with hemiblock; 37.8% of the blocks were acute, 34.1% previous to acute myocardial infarction, and 26.1% of indeterminate duration. In our study, the frequency of all forms of right branch block (isolated or associated) was smaller (5.1%), with a higher proportion of acute block (54.6%) and a lower proportion of previous occurrence (19.1%). That multicenter study showed that the presence of right branch block was an independent indicator of worse diagnosis concerning inhospital mortality and follow-up during the first year.
Melgarejo-Moreno et al. 26 in another study described an incidence of 3.3% of left branch block in acute myocardial infarction, slightly higher than that observed in the present study (2.3%).
Newby et al. 10 in 681 patients recruited in TAMI-9 and Gusto-1, monitored by Holter, described a general incidence of any right branch block (isolated or associated) of 13%, left branch of 7%, and alternating of 3.5%. Patients with left branch block showed lower ejection fraction, higher CPK peaks (p<0.001), and greater vessel involvement (p<0.02) compared with those free of block. Compared with our results, the higher frequency of the branch block observed by these authors may be connected to the use of Holter monitoring; only 22.4% of the cases of branch block described were persistent. In their study, the presence of persistent branch block was also shown to be a predictor of high mortality compared with to transitory or absent block.
In the present study, the percentage of use of thrombolysis was low. Harpaz et al. 7 reported use of 47.5%, Melgarejo-Moreno et al. 11, 20 mentioned 55%. Despite these differences in the use of thrombolysis, our results agreed with those cited concerning a more reserved prognosis of patients evolving to branch or complete atrioventricular block. Regarding incidence, the most marked difference was due to the higher occurrence of right branch block shown by Melgarejo-Moreno et al. 11 . Many authors refer to the thrombolytic era as having been initiated by the introduction of intravenous thrombolysis; variations in the percentage use of this therapy have been described worldwide. A multicenter North American study reported use of only 30% 27 , an English one of 48% 28 . Another aspect to be considered is the incorporation of other pharmacological and non-pharmacological interventions in present treatment of myocardial infarction; this certainly introduces an additional factor of complexity into the analysis of the so-called thrombolytic era; it deserves further investigation.
In conclusion, for the population studied during the thrombolytic era, the observed frequency of intraventricular conduction disturbance was lower than that reported by the same coronary unit in studies in the prethrombolytic era.
The logistic regression showed a greater probability of the incidence of bundle branch block associated with the male sex, with age above over 70 with anterior infarct localization, and with left ventricular insufficiency. Variables associated with a greater incidence of complete atrioventricular block were inferior localization of the infarction and presence of cardiogenic shock. The percentage of use of thrombolytics was low over the period of study (19.3%) and associated with a nonsignificant tendency towards a lower occurrence of bundle branch block and a higher occurrence of complete atrioventricular block.
In summary, both the presence of bundle branch block as well as of complete atrioventricular block were associated with a high and independent probability of inhospital death in a multivariate model that included the use of thrombolytics. Therefore, intraventricular conduction disturbances (analyzed as a group) and complete atrioventricular block remain important predictors of a poor prognosis in the thrombolytic era.
